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,QWURGXFWLRQ
,QFHUWDLQDUHDVJOREDOL]DWLRQDOOLHGZLWKWKHPDUNHWV¶FRPSHWLYHQHVVKDVEHHQDFKDOOHQJHIRUPRVWFRPSDQLHV
OHDGLQJ WKHP WR H[SDQG WKHLU EXVLQHVVSRUWIROLR$GGLWLRQDOO\ WKH FXUUHQW JURZLQJQXPEHURI LQFHQWLYHSURJUDPV
LQLWLDWLYHVOLNHIRUH[DPSOHWKH+SURJUDPKDVFRQWULEXWHGWRDQLQFUHDVLQJLQWHUHVWRIFRQVXOWLQJFRPSDQLHV
IRUWKLVQHZEXVLQHVVDUHD7KLVW\SHRIFRPSDQLHVZRUNZLWKWKHLUFOLHQWVKHOSLQJWKHPWREXLOGWKHLUDSSOLFDWLRQIRU
(XURSHDQIXQGVDVZHOODVIROORZLQJWKHSURMHFW¶VHYROXWLRQZKHQWKH\DUHDSSURYHG
$SURMHFWLVGHILQHGLQ30%2.*XLGHDV³DWHPSRUDU\HQGHDYRXUZLWKGHILQLWLYHEHJLQQLQJDQGHQGXQGHUWDNHQ
WR FUHDWH D XQLTXH SURGXFW VHUYLFH RU UHVXOW´ 1RQHWKHOHVV DOWKRXJK SURMHFWV PD\ OHDG WR VSHFLILF RXWFRPHV
SURGXFWVDQGRUVHUYLFHVDODUJHDPRXQWRIWKHWDVNVUHTXLUHGIRUWKHLUGHYHORSPHQWDUHWKHVDPHUHJDUGOHVVRIWKH
SURMHFW 7KRVH WDVNV DQG WKH LQKHUHQW SURFHVVHV FDQ WKHQ EH VWUXFWXUHG LQWR SURFHGXUHV DQGPDQDJHG DFFRUGLQJO\
SURMHFWPDQDJHPHQW
3URMHFWPDQDJHPHQW LV WKXVFKDUDFWHUL]HGDVDQHIIRUW WKDW UHVXOWVIURPWKHXVHRINQRZOHGJHVNLOOV WRROVDQG
WHFKQLTXHV DSSOLHG WR D VHW RI SURMHFW DFWLYLWLHV LQ RUGHU WR PHHW WKH SURMHFW REMHFWLYHV WDNLQJ LQWR DFFRXQW WKH
HVWDEOLVKHG DQGSUHGHILQHG UHVRXUFHV0DQDJLQJ D SURMHFW LPSOLHV SODQQLQJ DQGPRQLWRULQJ LWV H[HFXWLRQ WDVNV
KHOSLQJWRDFKLHYHWKHSUHGHILQHGREMHFWLYHV
,QWKLVFRQWH[W,QIRUPDWLRQ6\VWHPV,6DUHYHU\LPSRUWDQWWRROVWKDWFDQFRQWULEXWHWRWKHSURMHFW¶VVXFFHVVLQ
WKHVHQVHWKDWWKH\FDQKHOSSODQWKHZRUNIDFLOLWDWHWKHFRQWURODQGWUDFNLQJRIWKHWDVNVSURPRWHWKHVXSHUYLVLRQRI
HYHU\DFWLYLW\DQGDERYHDOOSRWHQWLDWH WKHH[HFXWLRQRI WKHZRUNZLWKLQ WKHHVWDEOLVKHGGHDGOLQHV LQYROYLQJ WKH
ULJKWSHRSOHDQGUHGXFLQJGHYLDWLRQVIURPWKHEXGJHW
$FFRUGLQJWR9UHet al,QIRUPDWLRQ6\VWHPVWRVXSSRUWWKHQHHGVDQGZRUNRISURMHFWPDQDJHPHQWXVXDOO\VR
FDOOHG3URMHFW0DQDJHPHQW ,QIRUPDWLRQ6\VWHPV 30,6DUH UHODWLYHO\H[SHQVLYHDQGRUJDQL]DWLRQVRIWHQFKRRVH
QRWWRXVHWKHP
,QRUGHUWRRYHUFRPHWKLVGLIILFXOW\PDQ\FRQVXOWLQJFRPSDQLHVFKRRVHWRLQYHVWLQWKHGHYHORSPHQWRIWKHLURZQ
30,67KLVZRUNGHVFULEHV WKHH[SHULHQFHRIGHYHORSLQJDQ,6IRU3URMHFW0DQDJHPHQW WRKHOSPDQDJHSURMHFW¶V
OLIHF\FOHDVZHOODVDOOWKHGRFXPHQWDWLRQDQGDVVRFLDWHGUHVRXUFHV7KHILQDOJRDOZDVWRLPSURYHWKHSHUIRUPDQFH
RIWKH3URMHFWV	,QYHVWPHQWVGLYLVLRQRIDFRQVXOWLQJFRPSDQ\
7KLVSDSHULVVWUXFWXUHGDVIROORZVVHFWLRQWZRSUHVHQWVWKHWKHRUHWLFDOIRXQGDWLRQRIWKLVDUWLFOHEDVHGRQUHYLHZ
RIH[LVWLQJDSSURDFKHVUHJDUGLQJSURMHFWSURMHFWPDQDJHPHQWDQG30,6$EULHIGHVFULSWLRQRIWKHSUDFWLFDOFDVH
PRUHVSHFLILFDOO\ WKHDQDO\VLVDQGGHVLJQRIDQ,6 LQDFRQVXOWLQJFRPSDQ\DUHSURYLGHG LQVHFWLRQ WKUHH6HFWLRQ
IRXURXWOLQHVWKHPDLQFRQFOXVLRQV
)RXQGDWLRQDQGUHODWHGZRUN
2.1. Project and project management concepts 
3URMHFW FDQEHFKDUDFWHUL]HGDV D VHWRI DFWLYLWLHV WKDW DLPV WRDFKLHYH VSHFLILF UHVXOWVXVLQJD VHWRI DYDLODEOH
UHVRXUFHV7\SLFDOO\DSURMHFWLVUHODWHGWRWKHSURGXFWLRQRIDSURGXFWRUWKHVXSSO\RIDVHUYLFHZLWKDSUHGHILQHG
LPSOHPHQWDWLRQ SHULRG DQG D VWLSXODWHG EXGJHW 7KHUH DUH GLIIHUHQW DSSURDFKHV WR FKDUDFWHUL]H WKH FRQFHSW RI
SURMHFWEXWFRQVLGHULQJ WKHSHUVSHFWLYHRI9UHet al. DOOGHILQLWLRQVKDYHD FRPPRQJURXQG ³DSURMHFW LV DJRDO
RULHQWHGWLPHOLPLWHGDQGXQLTXHSURFHVVDOZD\VLQWURGXFLQJVRPHWKLQJQHZKDYLQJSDUWLFXODUFRPSOH[LW\OLPLWHG
EXGJHW FHUWDLQ OHJDO DQG RUJDQL]DWLRQDO VWDWXV FRQWHQW ZKLFK LV GHWHUPLQHG E\ WKH SURGXFW RU WKH UHVXOW RI WKH
SURMHFWLWVRZQVWUXFWXUHDQGWHPSRUDULO\DYDLODEOHUHVRXUFHV´
7KHFRVW WLPHDQGTXDOLW\DUH WKHNH\SLOODUVRIDSURMHFWEHLQJUHIHUUHGE\$WNLQVRQDV WKHIron TriangleRI
SURMHFWPDQDJHPHQW7KHFRVWGHWHUPLQHGE\WKHDYDLODEOHDQGQHFHVVDU\UHVRXUFHVPXVWEHLQFRUSRUDWHGLQDSUH
HVWDEOLVKHGILQDQFLDOSODQ7LPHGHILQHVWKHVFKHGXOHRIWDVNVWREHSHUIRUPHGDQGFRQVHTXHQWO\WKHWLPHWDEOHRIWKH
SURMHFW7KHTXDOLW\SLOODULVWKHUHTXLUHGVXFFHVVIDFWRUIRUWKHVDWLVIDFWLRQRIWKHVWDNHKROGHUVDVVXPLQJWKDWWKHWZR
SUHYLRXVDVSHFWV FRVWDQG WLPHDUHIXOILOOHG+RZHYHUVRPHDXWKRUV UHSRUW WKDW WKHVHFULWHULDDUHQRWHQRXJK WR
HQVXUHWKHVXFFHVVRIDSURMHFWSUHVHQWLQJDOLVWRIFULWLFDOIDFWRUVWKDWFDQOHDGWRWKHIDLOXUHRISURMHFWV
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$ SURMHFW UHTXLUHV ³D FRPSOH[ HIIRUW LQYROYLQJ LQWHUFRQQHFWHG DFWLYLWLHV ZLWK WKH SXUSRVH RI DFKLHYLQJ DQ
REMHFWLYHDQGDWHPSRUDU\QRQUHSHWLWLYHSURFHVV´7KHDSSOLFDWLRQRINQRZOHGJHVNLOOV WRROVDQGWHFKQLTXHVWR
FDUU\RXWWKHGLIIHUHQWSURMHFWDFWLYLWLHVLVGHILQHGE\WKH3URMHFW0DQDJHPHQW,QVWLWXWHDVDSURMHFWPDQDJHPHQW
3URMHFWPDQDJHPHQWLVDFRPSOH[WDVNWKDWFDQHDVLO\IDLOGXHWRSRRUSODQQLQJLQDFFXUDWHHVWLPDWLRQDQGODFNRI
FRQWURO 3DUWLFXODUO\ LQ RUJDQL]DWLRQV WKDW DUH HQJDJHG LQ VHYHUDO SURMHFWV DW WKH VDPH WLPH DV LV WKH FDVH RI
FRQVXOWLQJ ILUPV WKH SURMHFW PDQDJHPHQW DFWLYLW\ EHFRPHV D FKDOOHQJLQJ WDVN )DFHG ZLWK WKH DPRXQW RI
LQIRUPDWLRQDYDLODEOHIRUGHFLVLRQPDNLQJDQGFRQVLGHULQJWKHVHYHUDOQHFHVVDU\UHVRXUFHVWKDWKDYHWREHDOORFDWHG
DQGPDQDJHGPDQDJHUVPD\EHFRPHRYHUZKHOPHGZKLFKFDQOHDGWRSRRUGHFLVLRQPDNLQJ
5HDVRQVWKDWFRQWULEXWHWRDQLQHIILFLHQWLPSOHPHQWDWLRQRISURMHFWVDUHQXPHURXVDPRQJZKLFKLWLVSRVVLEOHWR
LGHQWLI\ WKH LQVXIILFLHQF\ RI DSSURSULDWH ,QIRUPDWLRQ 7HFKQRORJLHV ,7 WRROV IRU PDQDJHPHQW DQG FRQWURO RI
LQIRUPDWLRQDQGUHVRXUFHVRIWKHSURMHFWV,QIDFW,6WRVXSSRUWSURMHFWPDQDJHPHQWDUHUHIHUUHGE\VHYHUDODXWKRUV
DVRQHRIWKHNH\WRROVWRDFKLHYHSURMHFW¶VVXFFHVV
2.2. Information system for project management 
,Q WKH ODVWGHFDGHGXH WR WKH LQFUHDVH LQ WKHGLYHUVLW\RISURMHFWV¶ W\SHVDQGFRPSOH[LW\ ,6 WR VXSSRUW3URMHFW
0DQDJHPHQW XVXDOO\ FDOOHG 30,6 KDYH FKDQJHG FRQVLGHUDEO\ 7KH\ QR ORQJHU IRFXV RQO\ RQ VFKHGXOLQJ DQG
UHVRXUFHPDQDJHPHQWEXW WKH\KDYHEHFRPHFRPSUHKHQVLYHV\VWHPV WKDWVXSSRUW WKHHQWLUH OLIHF\FOHRISURMHFWV
SURMHFW SURJUDPV DQG SURMHFW SRUWIROLRV 30,6 KDYH EHHQ GHYHORSHG WR DVVLVW PDQDJHUV LQ PDNLQJ GHFLVLRQV
GXULQJ WKH SURMHFW SURFHVVHV -DDIDUL DQG 0DQLYRQJ GHILQH 30,6 DV V\VWHPV WKDW VXSSRUW DOO WKH UHVXOWLQJ
LQIRUPDWLRQRIDSURMHFW¶V OLIHF\FOHIDFLOLWDWLQJ LWVFRQFOXVLRQSDUWLFXODUO\ LI LW LVFRPSOH[VXEMHFW WRXQFHUWDLQW\
DQGXQGHUPDUNHWWLPHRUPRQH\FRQVWUDLQWV$KOHPDQQDQG5LHPSSSUHVHQWWKH30,6FRQFHSWDVVRFLRWHFKQLFDO
V\VWHPV WKDW LQWHJUDWH SHRSOH SURFHVVHV DQG VRIWZDUH LQ RUGHU WR HQVXUH WKH GHOLYHU\ RI LQIRUPDWLRQ WR WKH ULJKW
SHRSOHDWWKHULJKWWLPH$FFRUGLQJWR5D\PRQGDQG%HUJHURQ30,6DUHV\VWHPVWKDWSURYLGHPDQDJHUVZLWKWKH
GHFLVLRQPDNLQJ VXSSRUW QHHGHG LQ SODQQLQJ RUJDQL]LQJ DQG FRQWUROOLQJ SURMHFWV 2QH RI WKH PRVW FRQVHQVXDO
GHILQLWLRQV LV JLYHQ E\ WKH 3URMHFW 0DQDJHPHQW ,QVWLWXWH FKDUDFWHUL]LQJ 30,6 DV ³,6 FRQVLVWLQJ RI WRROV DQG
WHFKQLTXHVXVHGWRJDWKHUDQGLQWHJUDWHGDWDDQGGLVVHPLQDWHWKHRXWSXWVRISURMHFWPDQDJHPHQWSURFHVVHVXVHGWR
VXSSRUWDOODVSHFWVRIWKHSURMHFWIURPWKHEHJLQQLQJWRLWVFORVLQJ´
$OWKRXJKWKHVWXG\RIWKLVNLQGRI,6LVZLGHO\GLVVHPLQDWHGLQWKHOLWHUDWXUH LQSUDFWLFHWKHUHDUHDVLJQLILFDQW
QXPEHURIFRPSDQLHVPRUHVSHFLILFDOO\60(WKDWKDYHQRW\HWDGRSWHGWKHPWRPDQDJHPHQW WKHLUSURMHFWV7KH
KLJK FRVW RI WKLV NLQG RI ,6 XVXDOO\ DFTXLUHG E\ RUJDQL]DWLRQV DV VRIWZDUH SDFNDJHV DQG WKH IDFW WKDW WKH\ DUH
JHQHULF VROXWLRQV WKDW WKHUHIRUH GR QRW VXSSRUW FHUWDLQ VSHFLILF QHHGV RI SURMHFWV DUH WZR VWURQJ UHDVRQV IRU WKH
QRQDGRSWLRQE\VPDOODQGPHGLXPVL]HGEXVLQHVVHV7KXVPDQ\SURMHFWRULHQWHGRUJDQL]DWLRQVDUH IDFLQJDQHZ
FKDOOHQJHLQGHVLJQLQJDQGLPSOHPHQWLQJWKHLURZQDQGGHGLFDWHG,6WRVXSSRUWWKHLUVSHFLILFQHHGVLQWKHFRQWH[WRI
3URMHFW0DQDJHPHQW
3UDFWLFDO&DVHDQDO\VLVDQGGHVLJQRID,6LQDFRQVXOWLQJFRPSDQ\
3.1. Problem contextualization and objectives 
7KHPDLQ SXUSRVH RI WKLVZRUN LV WR VSHFLI\ DQ ,6 WR VXSSRUW 3URMHFW0DQDJHPHQW DW D 3URMHFWV	 ,QFHQWLYHV
GLYLVLRQRIDFRQVXOWLQJFRPSDQ\WKDWIRUFRQILGHQWLDOLW\UHDVRQVZLOOEHUHIHUUHGWRDV&RQVXOWLQJ#&20
7KH&RQVXOWLQJ#&20LVDFRPSDQ\WKDWDVVLVWVWKHLUFOLHQWVLQGHYHORSLQJVHYHUDOW\SHVRISURMHFWV LQFOXGLQJ
LQYHVWPHQW SURMHFWV DQG DSSOLFDWLRQV IRU (XURSHDQ LQFHQWLYHV SURJUDPV 7R KHOS PDQDJLQJ WKRVH SURMHFWV WKH
FRPSDQ\KDVDVHWRI,7WRROVEXWEHFDXVHWKRVHWRROVDUHQRWVSHFLILFIRUSURMHFWPDQDJHPHQWWKHLUXVHLVOLPLWHG
DQGWKXVOHVVFRPSUHKHQVLYHWKDQQHHGHG
:LWKDQLQFUHDVHLQWKHQHHGVIRUVXSSRUWLQJDQGDFFRPSDQ\LQJH[WHUQDOLQYHVWPHQWSURMHFWVDQGDSSOLFDWLRQVIRU
(XURSHDQ LQFHQWLYH SURJUDPV WKHSURMHFWPDQDJHPHQW SURFHVV DW&RQVXOWLQJ#&20 DVZHOO DV WKH H[LVWLQJ ,7V
VWDUWHGWREHFRPHLQVXIILFLHQW
%HFDXVH WKH ,6 XVHG DW &RQVXOWLQJ#&20 ZHUH QRW GHGLFDWHG WKH\ ODFN VRPH HVVHQWLDO IHDWXUHV VXFK DV
DXWRPDWLFDOHUWV\VWHPVYDOLGDWLRQPHFKDQLVPVWRVLJQDOWKHFRQFOXVLRQRIWDVNVRULIWDVNVZHUHPLVVLQJRURYHUGXH
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FDSDELOLW\ WRDVVLJQ UHVRXUFHV WRGLIIHUHQW WDVNV DPRQJRWKHUV7KLV OHGRQRQHKDQG WR WKHGHFHQWUDOL]DWLRQDQG
UHGXQGDQF\RILQIRUPDWLRQDQGRQWKHRWKHUKDQGWRWKHLQH[LVWHQFHRIHVVHQWLDOGDWD
7KHUHZDVDQLQFUHDVLQJGLIILFXOW\IRUWKHFRPSDQ\LQUHDFWLQJDGHTXDWHO\ZKHQWKHUHZHUHSHDNVLQWKHGHPDQG
DQG ZKHQ WKH\ KDG VHYHUDO SURMHFWV EHLQJ GHYHORSHG DW WKH VDPH WLPH $OVR WKH\ ZHUH XQDEOH WR DFFXUDWHO\
GHWHUPLQH ZKLFK UHVRXUFHV ZHUH XVHG LQ HDFK SURMHFW DQG WKDW PDGH LW GLIILFXOW WR FDOFXODWH ZRUN DQG ILQDQFLDO
SURGXFWLYHQHVVSURGXFWLYLW\LQGLFDWRUV
7KHLGHDRIGHYHORSLQJDGHGLFDWHG,6DURVHIURPWKHQHHGWRRYHUFRPHWKRVHOLPLWDWLRQV6SHFLILFDOO\WKHJRDO
ZDVWRKDYHDQ,6FDSDEOHRIVXSSRUWLQJWKH3URMHFW	,QFHQWLYHVGLYLVLRQLQWKHDSSOLFDWLRQVWDJHLSUHSDULQJWKH
DSSOLFDWLRQLLPRQLWRULQJWKHDSSOLFDWLRQDQGLQ WKHSURMHFWPDQDJHPHQWVWDJH LI WKHDSSOLFDWLRQLVDSSURYHG
LLLPRQLWRULQJWKHSURMHFWDQGLYFORVLQJWKHSURMHFW
)LJXUHUHSUHVHQWV WKH80/DFWLYLW\GLDJUDPRI WKHSURFHVV WKDW WKH ,6VKRXOGDGGUHVVDQGRQHFDQVHH WKH
PDLQVXESURFHVVHVSUHVHQWLQWKHDQDO\VLVRILQYHVWPHQWSURMHFWVDQGDSSOLFDWLRQVIRU(XURSHDQLQFHQWLYHSURJUDPV
)LJ80/$FWLYLW\GLDJUDPUHSUHVHQWLQJWKHSURMHFWPDQDJHPHQWSURFHVV
3.2. Methodology of development 
5HJDUGOHVVRI WKHDSSOLFDWLRQDUHDDQ,6 LVDFRPSOH[V\VWHPWKDWFRPSULVHVVRIWZDUHKDUGZDUHDQG LQYROYHV
VRFLDOFXOWXUDODQGHFRQRPLFDVSHFWVVXUURXQGLQJWKHRUJDQL]DWLRQDOV\VWHP,QWKLVFRQWH[WWKHXVHRIPRGHOVSOD\V
DQ LPSRUWDQW UROH KHOSLQJ LQ WKH GHVLJQ DQG LPSOHPHQWDWLRQ RI ,6 ,Q WKLV SURFHVV WKUHH PDLQ VWDJHV FDQ EH
LGHQWLILHG
x 5HTXLUHPHQWV HOLFLWDWLRQZKLFKKHOSVZLWKDQDO\]LQJDQGXQGHUVWDQGLQJWKHUHTXLUHPHQWV WKDW,6QHHGWR
PHHW
x &RQFHSWXDO PRGHOV WKDW KHOS ZLWK GRFXPHQWLQJ DQG FRPPXQLFDWLQJ ZLWK WKH GLIIHUHQW VWDNHKROGHUV
LQYROYHGLQWKHGHYHORSPHQWSURFHVV7KHUHVXOWLQJPRGHOVRIWKLVVWDJHGRQRWWDNHLQWRFRQVLGHUDWLRQDQ\
WHFKQLFDODVSHFWVEXWIRFXVRQWKHSUREOHPWKDWQHHGVWREHVROYHGRUWKHSURFHVVHVWKDWQHHGWREHVXSSRUWHG
x ,PSOHPHQWDWLRQ PRGHOV ZKLFK GHSHQG RQ VSHFLILF WHFKQRORJLHV DUH FORVHO\ UHODWHG WR VRIWZDUH
SURJUDPPLQJ'XULQJ WKLVVWDJH WKHPRGHO LVFRQYHUWHG LQWR WHFKQLFDOEXLOGLQJEORFNVFDOOHGFRPSRQHQWV
UHVXOWLQJLQWKHILQDOV\VWHP
7KLVZRUNRQO\FRPSULVHVWKHILUVWWZRVWDJHVRIWKH,6¶GHYHORSPHQWVSHFLILFDOO\WKHUHTXLUHPHQWVHQJLQHHULQJ
WKDW UHVXOWHG LQ D OLVW RI V\VWHP¶V UHTXLUHPHQWV DV ZHOO DV D PDSSLQJ RI WKH VXESURFHVVHV DQG WKH V\VWHP¶V
PRGHOLQJWKDWUHVXOWHGLQDQLQWHUDFWLRQPRGHOGHYHORSHGLQDFFRUGDQFHZLWKWKHDFWRUVLQYROYHGDQGUHVSHFWLYHXVH
FDVHVDVZHOODVDGDWDPRGHO
)LUVW DV D ZD\ RI XQGHUVWDQGLQJ WKH VFRSH RI WKH SUREOHP DV ZHOO DV WKH UHTXLUHPHQWV RI WKH V\VWHP DQ
H[SORUDWRU\VWXG\ZDVFRQGXFWHGDW&RQVXOWLQJ#&20¶V3URMHFWV	,QFHQWLYHVGLYLVLRQ'XULQJWKLVVWDJHDVHWRI
UHTXLUHPHQWVHQJLQHHULQJWHFKQLTXHVZHUHXVHGQDPHO\
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x 'RFXPHQWDO DQDO\VLV ± D VHW RI GRFXPHQWV ZHUH VWXGLHG OLNH IRU H[DPSOH ZRUN SURFHGXUHV PHHWLQJ
PLQXWHVDSSOLFDWLRQVLQFHQWLYHSURJUDPVUHJXODWLRQVDQGDOVRWKHIXQFWLRQDOLWLHVRIWKHH[LVWLQJ,6WKDWZHUH
XVHGWRVXSSRUWSDUWVRIWKHSURFHVV
x ,QIRUPDO LQWHUYLHZV ± LW ZDV WKH ZD\ XVHG WR OLVWHQ WR WKH FROODERUDWRUV WKDW GLUHFWO\ RU LQGLUHFWO\ DUH
LQYROYHGLQWKHSURMHFW¶VPDQDJHPHQWDQGPRQLWRULQJSURFHVV
x 'LUHFW REVHUYDWLRQ ± XVHG WR REVHUYHZRUN SURFHVVHV DVVRFLDWHGZLWK SURMHFWPDQDJHPHQW DVZHOO DV WKH
LQKHUHQWSURFHGXUHV
x *URXSPHHWLQJV ± LQ WKRVHZHHNO\PHHWLQJV FROODERUDWRUV LQPDQDJHPHQW DQG GHFLVLRQPDNLQJ SRVLWLRQV
ZHUHLQYROYHGZLWKWKHSXUSRVHRIYDOLGDWLQJWKHUHTXLUHPHQWVSUHYLRXVO\LGHQWLILHGDQGDOVRWRLGHQWLI\QHZ
QHHGV
,Q D VHFRQG VWDJH DQ LWHUDWLYH DQG LQFUHPHQWDO DSSURDFK ZDV XVHG LQ RUGHU WR EXLOG WKH UHTXLUHG PRGHOV WR
GHVFULEH WKH SURFHVV DQG WKH ,6¶ FKDUDFWHULVWLFV0RGHOV UHSUHVHQW WKH VWDWLF RU G\QDPLF DVSHFWV RI LQIRUPDWLRQ
V\VWHPVDQGFDQSUHVHQWLQIRUPDWLRQSURFHVVHVSURFHVVPRGHOVV\VWHPERXQGDULHVDQGLQWHUDFWLRQVZLWKH[WHUQDO
DFWRUVLQWHUDFWLRQPRGHODQGGDWDVWUXFWXUHVGDWDPRGHOV:KLOHGDWDPRGHOV OHDGWR WKHGHVLJQRIGDWDEDVHV
WKH LQWHUDFWLRQ PRGHO GHWHUPLQHV WKH LQWHUIDFHV DQG WKH DFFHVV OHYHOV IRU WKH GLIIHUHQW DFWRUV DQG WKH SURFHVV
PRGHOVDUHJHQHUDOO\XVHGDVDEDVLVIRU WKHSURJUDPPLQJRIIXQFWLRQDOLWLHV)RUPRGHOOLQJ,6 WKHPRVWZLGHO\
XVHGJUDSKLFDO ODQJXDJHLV WKH8QLILHG0RGHOLQJ/DQJXDJH80/ WKDWHPSOR\VDFWLYLW\GLDJUDPVIRUSURFHVV
PRGHOOLQJXVHFDVHGLDJUDPVIRULQWHUDFWLRQPRGHOOLQJDQGFODVVGLDJUDPVIRUGDWDPRGHOOLQJ
3.3. Results and discussion 
$FFRUGLQJ WR &KDQJ WKURXJK 80/ GLDJUDPV FOLHQWV XVHUV EXVLQHVV DQDO\VWV V\VWHP DQDO\VWV DQG
SURJUDPPHUVFDQEHWWHUFRPPXQLFDWHWKHLUQHHGVDQGEXLOGDV\VWHPLQRUGHUWRVROYHWKHRUJDQL]DWLRQDOSUREOHPV
7KH VROXWLRQ IRXQG WR DGGUHVV WKH QHHGV RI &RQVXOWLQJ#&20 ZDV GHVFULEHG XVLQJ D VHW RI 80/ JUDSKLF
UHSUHVHQWDWLRQVLQFOXGLQJWKHPDSSLQJRIWKHEXVLQHVVPDLQSURFHVVHVLQDQDFWLYLW\GLDJUDPSUHYLRXVO\VKRZQLQ
ILJXUHDVZHOODVWKHFRQFHSWXDOPRGHOIRUWKHVROXWLRQGHVLJQHGZLWKXVHFDVHGLDJUDPVDQGDFODVVGLDJUDP
$VDZD\RIXQGHUVWDQGLQJWKHSUHYLRXVO\LGHQWLILHGVXESURFHVVHVDQGDOVRVKRZDJOREDOYLHZRIWKHH[LVWLQJ
LQWHUDFWLRQV ZLWKLQ WKH SURFHVV WKH FRQQHFWLRQV EHWZHHQ WKHP DQG WKHLU LPSDFW LQ WKH RXWSXWV¶ TXDOLW\ ZHUH
DQDO\]HGXVLQJWKH6,32&6XSSOLHUV,QSXWV3URFHVV2XWSXWV&XVWRPHUVWRRO
7DEOH6,32&PDWUL[
6XSSOLHUV ,QSXWV 3URFHVV 2XWSXWV &XVWRPHUV
 &OLHQW
 ,QFHQWLYH
SURJUDP
PDQDJHPHQW
 &XVWRPHUQHHGV
 $SSOLFDWLRQSURFHGXUHV
3UHSDUDWLRQRI
WKH3URMHFW
DSSOLFDWLRQ
 (OHFWURQLFVXEPLVVLRQRI
WKHDSSOLFDWLRQUHSRUWZLWK
ILQDQFLDOSODQDQGSODQIRU
SURMHFWH[HFXWLRQ
 &OLHQW
 ,QFHQWLYHSURJUDP
PDQDJHPHQW
 ,QFHQWLYH
SURJUDP
PDQDJHPHQW
 &OLHQW
 (OHFWURQLFVXEPLVVLRQRI
WKHDSSOLFDWLRQUHSRUW
ZLWKILQDQFLDOSODQDQG
SODQIRUSURMHFWH[HFXWLRQ
0RQLWRULQJRI
WKH3URMHFW
DSSOLFDWLRQ
 6LJQHGFRQWUDFW  &OLHQW
 ,QFHQWLYHSURJUDP
PDQDJHPHQW
 $GPLQLVWUDWLYHILQDQFLDO
GLYLVLRQ
 &OLHQW
 ,QFHQWLYH
SURJUDP
PDQDJHPHQW
 3URMHFWDUHD
 'HFLVLRQRI,QFHQWLYH
SURJUDPPDQDJHPHQW
 6LJQHGFRQWUDFW
 (YROXWLRQRISODQIRU
SURMHFWH[HFXWLRQ
 (YROXWLRQRIILQDQFLDOSODQ
0RQLWRULQJRI
WKH3URMHFW
 ,QWHUQDOUHSRUW
 ,QYRLFHRUGHU
 $GPLQLVWUDWLYHILQDQFLDO
GLYLVLRQ
 &OLHQW
 ,QFHQWLYHSURJUDP
PDQDJHPHQW
 &OLHQW
 3URMHFWDUHD
 ,QFHQWLYH
SURJUDP
PDQDJHPHQW
 3URMHFWSURFHGXUHV
 ,QWHUQDOUHSRUW
 ,QYRLFHRUGHU
&ORVLQJRIWKH
3URMHFW
 ,QWHUQDOFORVLQJUHSRUW
,&5
 (&5H[WHUQDOFORVLQJ
UHSRUW
 )LQDOILQDQFLDOUHSRUW
 &OLHQW
 ,QFHQWLYHSURJUDP
PDQDJHPHQW
 $GPLQLVWUDWLYHILQDQFLDO
GLYLVLRQ
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7KH 6,32& PDWUL[ RULJLQDOO\ XVHG DV D WRRO IRU TXDOLW\ FRQWURO ZKHQ DSSOLHG LQ WKLV FRQWH[W GHWDLOV WKH
LQIRUPDWLRQSURYLGHU6XSSOLHULQIRUPDWLRQQHHGHGIRUWKHSURFHVV,QSXWWKHVWDJHVRIWKHSURFHVV3URFHVVWKH
LQIRUPDWLRQJHQHUDWHG2XWSXWDQGWKHLQIRUPDWLRQUHFHLYHU&XVWRPHUIRUWKHSXUSRVHRIV\VWHPVGHYHORSPHQW
VHHWDEOH
$IWHUZDUGV HDFK VXESURFHVV ZDV PDSSHG XVLQJ 80/V¶ DFWLYLW\ GLDJUDPV 'XH WR VSDFH OLPLWDWLRQV WKRVH
GLDJUDPV DUH QRW LQFOXGHG LQ WKLV SDSHU EXW LW VKRXOG EH QRWLFHG WKDW WKH\ ZHUH HVVHQWLDO IRU LGHQWLI\LQJ WKH
DVVRFLDWHGSURFHGXUHVDQGWKHUHVSHFWLYHLQWHUDFWLRQVWKXVVHUYLQJDVDQLQSXWIRUWKHQH[WVWDJH
,QWKDWVWDJHDQGWDNLQJLQWRDFFRXQWWKHUHTXLUHPHQWVSUHYLRXVO\HVWDEOLVKHGWKHPDLQDFWRUVWKDWZLOOLQWHUDFW
ZLWKWKHV\VWHPZHUHLGHQWLILHGDQGWKHIXQFWLRQDOLWLHVHDFKRQHZRXOGDFFHVVZHUHGHILQHG
)RXU PDLQ XVHUV¶ SURILOHV ZHUH LGHQWLILHG WKH FRRUGLQDWRU WKH FROODERUDWRU WKH SURMHFW PDQDJHU DQG WKH
ILQDQFLDO WHFKQLFLDQDQGHDFKRQHVKRXOGEHDEOH WRXVHDIWHU LWVDXWKHQWLFDWLRQDQGYDOLGDWLRQDZLGH UDQJHRI
IXQFWLRQDOLWLHV)LJXUHVKRZVWKHXVHFDVHVGLDJUDPZLWKWKHV\VWHP¶VPDLQKLJKOHYHOIXQFWLRQDOLWLHV
)LJ+LJKOHYHOXVHFDVHGLDJUDPRISURSRVHGV\VWHP
7KH3URMHFW&RRUGLQDWRULVUHVSRQVLEOHIRUVWDUWLQJWKHSURMHFWPRUHVSHFLILFDOO\IRUFUHDWLQJWKHDSSOLFDWLRQDQG
L SODQ WKH WDVNV LL FKRRVH WKH SURMHFW WHDP DQG LLL DOORFDWH WKH QHFHVVDU\ UHVRXUFHV WR HDFK WDVN $OO
FROODERUDWRUVLQDSURMHFW&ROODERUDWRUZLOOEHQRWLILHGE\WKHV\VWHPRIWKHLULQFOXVLRQLQWKHSURMHFWDQGRIWKH
WDVNVWKDWQHHGWREHGRQHZLWKWKHDVVRFLDWHGWLPHWDEOH7KH&ROODERUDWRUUHSUHVHQWVWKHSURILOHRIDOOWKHXVHUV
DOORFDWHGWRSURMHFWVWKDWDUHUHVSRQVLEOHIRUGHYHORSLQJWKHWDVNVDQGZLOOKDYHDVSHFLILFDUHDLQWKHV\VWHPWKDW
ZLOODOORZWKHPWRPDQDJHWKHZRUNHDFKRQHGRHVIRUHDFKSURMHFWWKH\DUHLQHJ LQWURGXFHWKHVWDWHRIWDVNV
FORVLQJWDVNVZKHQWKH\DUHFRQFOXGHGLQWURGXFLQJWKHDOUHDG\XVHGUHVRXUFHV&ROODERUDWRUVVKRXOGEHQRWLILHG
E\WKHV\VWHPRIXSFRPLQJGHDGOLQHVRYHUFRPHGHDGOLQHVVFKHGXOHGPHHWLQJVRURWKHUVSRUDGLFZDUQLQJV7KH
3URMHFW0DQDJHULVUHVSRQVLEOHIRUWKHSURMHFWDIWHUWKHDSSURYDORIWKHDSSOLFDWLRQDQGLVDSSRLQWHGE\WKH3URMHFW
&RRUGLQDWRU)LQDOO\WKH)LQDQFLDO7HFKQLFLDQLVUHVSRQVLEOHIRUDOOWKHILQDQFLDODVSHFWVDQGDOOWKHSD\PHQWVRID
SURMHFW
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%RWK WKH&RRUGLQDWRU DQG3URMHFW0DQDJHUFDQ DW DQ\PRPHQWREWDLQ IURP WKH V\VWHPVRPHVWDWLVWLFDOGDWD
UHJDUGLQJ LQGLFDWRUV WKDW KHOS WR PRQLWRU WKH SURJUHVV RI WKH DSSOLFDWLRQ DQG RU WKH SURMHFW IRU H[DPSOH WKH
QXPEHU RI ZDUQLQJV VHQW WR WKH FROODERUDWRUV QXPEHU RI XQVROYHG VLWXDWLRQV RYHUGXH WDVNV DQG VHH WKH XVHG
UHVRXUFHVDQGH[SHQVHVRIDSURMHFWIRUH[DPSOHQXPEHURILQWHUQDOPHHWLQJVQXPEHURIH[WHUQDOPHHWLQJVWLPH
SHUWDVNQXPEHURIFDUWULSV7KHV\VWHPZLOODOVRSURYLGHWKLVDFWRUVZLWKRWKHUSHUIRUPDQFHLQGLFDWRUVOLNHIRU
H[DPSOH WKHQXPEHURISURMHFWVSHUFROODERUDWRU WKHQXPEHURIFROODERUDWRUV LQYROYHGLQDVSHFLILFSURMHFW WKH
QXPEHURIDWWDFKHGGRFXPHQWVWKHWRWDOSURMHFWWLPHWKHQXPEHURIELOOLQJUHTXHVWVDPRQJRWKHUV
,QRUGHUWRDGGUHVVWKHLGHQWLILHGUHTXLUHPHQWVDGDWDPRGHOZDVGHYHORSHGXVLQJDQ80/¶VFODVVGLDJUDPDV
VKRZQLQILJXUH
)LJ80/FODVVGLDJUDPUHSUHVHQWLQJWKHGDWDPRGHO
7KHFODVVGLDJUDPVKRZQLQILJXUHSUHVHQWVLQDJHQHUDOZD\WKHDEVWUDFWLQIRUPDWLRQPRGHOUHODWHGWRWKH
OLIHF\FOHRIWKHGHYHORSPHQWDQGPRQLWRULQJRILQYHVWPHQWSURMHFWVDVZHOODVWKHSUHSDUDWLRQRIDSSOLFDWLRQVIRU
(XURSHDQLQFHQWLYHVSURJUDPV
:LWKUHJDUGWRWKHDSSOLFDWLRQFODVVLWLVLGHQWLILHGE\DQLQWHUQDOQXPEHUXQLTXHWKURXJKRXWWKHOLIHF\FOHRI
WKHSURMHFWDQGEHORQJVWRDVLQJOHFOLHQWEXWLWFDQEHVXEMHFWWRPRUHWKDQRQHVXEPLVVLRQLILWLVQRWDSSURYHGWKH
ILUVWWLPHLWLVVXEPLWWHG7KHDSSOLFDWLRQLIDSSURYHGEHFRPHVDSURMHFWDQGVRDZRUNSODQVLPLODUWRZKDWZDV
GRQHIRUWKHDSSOLFDWLRQZLOOEHFUHDWHGDQGWKDWHQWDLOVGHILQLQJDQGVFKHGXOLQJWKHQHFHVVDU\WDVNVDQGDOORFDWLQJ
UHVRXUFHV
7KHSURMHFWFODVVFKDUDFWHUL]HGE\DQLQWHUQDOQXPEHUDPRXQWRIDSSURYHGLQYHVWPHQWSURMHFWSHULRGDPRQJ
RWKHU DWWULEXWHV DJJUHJDWHV IRXU GLVWLQFW VXEFODVVHV ,35 LQFHQWLYH SD\PHQW UHTXHVW ,05 LQYHVWPHQW
PRGLILFDWLRQ UHTXHVW (&5 H[WHUQDO FORVLQJ UHSRUW DQG ,&5 LQWHUQDO FORVLQJ UHSRUW ZKRVH REMHFWV DUH
FUHDWHGDFFRUGLQJO\WRWKHVWDJHWKHSURMHFW
:LWKUHJDUGWRPHHWLQJVRUWULSVHDFKRQHUHTXLUHVLWVRZQUHFRUGLQµ0HHWLQJ7ULS¶FODVVEHFDXVHWKH\PXVW
EHMXVWLILHGXQGHUDFHUWDLQSURMHFW0HHWLQJVRUWULSVPD\LQYROYHURRPRUFDUUHVHUYDWLRQVZKLFKPXVWEHGRQHE\
DFROODERUDWRURIWKHSURMHFWDQGWKHXVHGUHVRXUFHVQDPHO\IRUWULSVPXVWEHMXVWLILHGXQGHUDVSHFLILFSURMHFW
178   Leonor Teixeira et al. /  Procedia Computer Science  100 ( 2016 )  171 – 178 
&RQFOXVLRQV
7KHSXUSRVHRIWKLVSDSHUZDVWRSUHVHQWWKHGHVLJQSURFHVVRIDQ,QIRUPDWLRQ6\VWHPIRU3URMHFW0DQDJHPHQW
LQWKHFRQWH[WRIDFRQVXOWLQJFRPSDQ\WKDWKHOSVLWVFOLHQWVPDQDJHLQYHVWPHQWSURMHFWVDQGDSSOLFDWLRQSURFHVVHV
IRULQFHQWLYHSURJUDPV
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